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(57) ABSTRACT 

A rule creation application uses a reference Web page, and 
user input regarding information displayed thereon, to gen 
erate a rule for extracting such information from the Web 
page. The rule uses a structured graph representation of the 
Web page, such as the page’s Document Object Model 
(DOM), to extract the information. In addition to being 
applicable to the reference Web page, the rule may be used 
to extract information from other Web pages that have a 
similar structure. 
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RULES-BASED EXTRACTION OF DATA FROM 
WEB PAGES 

PRIORITY CLAIM 

[0001] This application is a division of US. patent appli 
cation Ser. No. 09/794,952, ?led Feb. 27, 2001, the disclo 
sure of Which is hereby incorporated by reference. 

COMPUTER PROGRAM LISTING APPENDIX 

[0002] The Computer Program Listing Appendix submit 
ted on duplicate compact discs in parent application Ser. No. 
09/794,952, ?led Feb. 27, 2001, is incorporated herein by 
reference. The copyright oWner has no objection to the 
reproduction of this Computer Program Listing Appendix as 
part of this patent document, but reserves all other copy 
rights Whatsoever. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] This invention relates generally to the Internet and 
the World Wide Web and, more particularly, the invention 
relates to methods and systems for identifying items repre 
sented on Web pages and for providing supplemental infor 
mation about items represented on Web pages. 

[0005] 2. Description of the Related Art 

[0006] Web pages provide a highly ?exible and effective 
medium for presenting information to people. The informa 
tion on any particular Web page is generally not, hoWever, 
optimiZed for substantive analysis by machine or computer. 

[0007] One type of substantive analysis of a Web page that 
can be automated is a determination as to What item or items 

are represented on a Web page. An item can be any identi 
?able thing, such as a product, a service, a job listing, a 
company, or a person. Prior technology has generally relied 
upon regular expression matching, Which can be unreliable 
and Which may require substantial processing. The present 
invention seeks to address this problem among others. 

SUMMARY OF THE INVENTION 

[0008] In a preferred embodiment, the present invention 
utiliZes the Document Object Model (DOM) representation 
of a sampled Web page to create a rule that extracts data from 
Web pages having a similar DOM structure to the sampled 
Web page. The DOM is an object-oriented interface sup 
ported by most popular Web broWsers through Which a 
displayed Web page can be accessed and manipulated. The 
DOM provides a structured graph representation of a Web 
page With nodes that represent each HTML (Hypertext 
Markup Language) tag. 

[0009] In general, Within a single domain or Web site, 
When information on different Web pages appears to be 
displayed in a similar structure, a similar structure is actually 
being used. Pages that have a similar HTML structure Will 
also have a similar DOM. Furthermore, pages that may even 
appear substantially different may have a similar DOM 
structure With respect to the nodes of the DOM that are 
relevant to a representation of an item of interest. Generally, 
content providers or Web retailers bene?t from code or 
template reuse, and as a result, multiple Web pages Will have 
a similar HTML/DOM structure. A preferred embodiment 
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utiliZes the structural representation of Web pages provided 
by the DOM to provide a poWerful tool through Which items 
can be identi?ed on Web pages. 

[0010] The DOM is a Well-documented utility that has 
been dealt With at length by the World Wide Web Consor 
tium (WWW.W3.org). One skilled in the art Will be familiar 
With the DOM and therefore the details of the DOM Will not 
be presented herein. Although the present invention refers 
the Document Object Model in particular, it Will be apparent 
to one skilled in the art that other representations of Web 
pages that alloW the identi?cation of page elements based 
upon the structure of a page can be used. 

[0011] In one embodiment, a rule is created based upon the 
DOM or other structured graph representation of a ?rst Web 
page and subsequently applied to a second, structurally 
similar Web page, in order to extract data related to an item 
represented on the second Web page. The item-related data 
that are extracted preferably include item-identifying data 
that can be used to identify the item represented on the 
second Web page. The item-identifying data can include any 
data by Which an item is represented on a Web page, such as 
the name of an item. The item-identifying data can then be 
used to identify the item by matching it to an item Within a 
database of item-identifying data. 

[0012] In one embodiment, a client application executes 
on a user computer in conjunction With a Web broWser. The 
client application retrieves a rule from a data server based 
upon the URL of a Web page loaded by the Web broWser. The 
client application then applies the rule to the Web page to 
extract item-identifying data from the Web page. The client 
application then provides the item-identifying data to the 
data server. The data server identi?es the item by matching 
the item-identifying data to an item in a database. The data 
server retrieves supplemental information about the item 
from the database and supplies the supplemental information 
to the client application to be displayed on the user com 
puter. The tasks of retrieving and applying the rule may 
alternatively be performed in-Whole or in-part by a comput 
ing device other than an end user’s computer, such as a 
special proxy server, the data server, or a computer system 
used to craWl and index Web pages. 

[0013] In one embodiment, the present invention is used to 
identify products on Web pages of Web-based retailers. 
Retail Web sites generally use pages of similar structure to 
display items for sale. Accordingly, a rule is created based 
upon one Web page of a retailer, and the rule is then applied 
to identify products on other pages hosted by the retailer. 
Once a product is identi?ed, supplemental information about 
the identi?ed product, such as alternative retailers from 
Which the product can be purchased, can be provided to a 
user (e.g., as Web page metadata). 

[0014] In one embodiment, a data server is con?gured to 
craWl through a Web site and apply rules to target pages in 
order to identify and catalog the representation of products 
on Web pages. In addition, rules can be con?gured such that 
the extracted item-related data includes supplemental item 
information, such as the price of a product, in addition to the 
item-identifying data. The extracted supplemental item 
information can be stored in association With an identi?ca 
tion of the item in a database. The stored supplemental item 
information can then be supplied to users, such as in 
response to subsequent requests for information about the 
item. 
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[0015] Item data extracted from Web pages according to 
the invention may be used for a variety of other purposes. 
For example, the collected data may be used to build a 
database that can be queried by users to locate information 
about product offerings, auctions, job listings, apartment 
rentals, or other types of items. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 illustrates a system in accordance With one 
embodiment of the present invention. 

[0017] FIG. 2 illustrates a Web broWser user interface as 
it Would be vieWed by a user in accordance With one 
embodiment of the present invention. 

[0018] FIG. 3 illustrates an example Web broWser user 
interface as it Would be vieWed by a tagger (person creating 
rules) in accordance With one embodiment of the invention. 

[0019] FIG. 4 illustrates a general method for creating 
rules in accordance With one embodiment of the present 
invention. 

[0020] FIG. 5 illustrates a method through Which struc 
tural tags are created in accordance With one embodiment of 
the invention. 

[0021] FIG. 6 illustrates a method through Which rules are 
applied to provide information about items in accordance 
With one embodiment of the invention. 

[0022] FIG. 7 illustrates a method through Which a rule is 
applied in accordance With one embodiment of the inven 
tion. 

[0023] FIG. 8 illustrates a method through Which a struc 
tural tag is applied in accordance With one embodiment of 
the invention. 

[0024] FIG. 9 illustrates a method in accordance With 
Which information about an item can be collected and then 
redistributed as supplemental item information. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

[0025] In the folloWing description, reference is made to 
the accompanying draWings, Which form a part hereof, and 
Which shoW, by Way of illustration, speci?c embodiments or 
processes in Which the invention may be practiced. Where 
possible, the same reference numbers are used throughout 
the draWings to refer to the same or like components. In 
some instances, numerous speci?c details are set forth in 
order to provide a thorough understanding of the present 
invention. The present invention, hoWever, may be practiced 
Without the speci?c details or With certain alternative 
equivalent devices, components, and methods to those 
described herein. In other instances, Well-known devices, 
components, and methods have not been described in detail 
so as not to unnecessarily obscure aspects of the present 
invention. 

I. OvervieW 

[0026] FIG. 1 illustrates a system 100 in accordance With 
one embodiment of the present invention. A user 102 
broWses the Web through an Intemet-connected computer 
104 running a Web broWser 106. In broWsing the Web, the 
user 102 causes the Web broWser 106 to retrieve a Web page 
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110 from a Web server 192. The Web server 192 may be 
operated, for example, by a retailer or a content provider 
190. 

[0027] Although Web pages are typically coded in HTML, 
Web pages may be created or coded using other formats. For 
example, a Web page may be coded using XML, VoiceXML, 
or other markup languages. 

[0028] Upon receiving the Web page 110, the Web broWser 
106 creates a structured graph representation 112 of the Web 
page 110, such as the Document Object Model (DOM). 
Currently available Web broWsers 106, such as Netscape 
Navigator and Internet Explorer, are typically con?gured to 
create the structured graph representation 112 in order to 
alloW a Web page 110 to be dynamically manipulated by 
code, such as JavaScript, embedded in the Web page itself 

[0029] An information provider 120 can be an organiza 
tion or entity that provides supplemental information about 
items displayed on Web pages. The information provider 120 
preferably provides the supplemental item information 
through a set of client Web pages 114 loaded and displayed 
by the Web broWser 106 on the user’s computer 104. 

[0030] A client application 116 preferably executes in 
conjunction With the Web broWser 106 on the user’s com 
puter 104 and communicates With a data server and database 
122 operated by the information provider 120. The client 
application 116 preferably operates in conjunction With the 
data server and database 122 in order to identify items on 
Web pages and provide supplemental information about 
identi?ed items. 

[0031] The data server and database 122 may be embodied 
as a combined unit on a single computer. Alternatively, the 
data server and database 122 may be implemented on one or 
more computers, Which can be geographically remote from 
one another. The data server and database 122 is preferably 
also connected to and accessible via the Internet. 

[0032] The functionality of the client application 116 can 
be incorporated in one or more of the client Web pages 114 
through embedded code such as JavaScript. The broWser 
106 loads a client Web page 114 from the data server 122 in 
a neW WindoW or frame. When the client Web page 114 is 
loaded, the embedded code is automatically executed. The 
client application 116 may additionally or alternatively be a 
plug-in or applet that runs Within or alongside the Web 
broWser 106. In one embodiment, some or all of the func 
tionality of the client application 116 can be incorporated 
into the Web broWser 106 itself as a standard feature. 

[0033] The data server 122 maintains a database of rules 
124. The database of rules 124 preferably stores a set of rules 
for each domain for Which items are to be identi?ed. Since 
the Web pages Within a single domain may have many 
different structures, many different rules may be included in 
the set of rules for a particular domain. The data server and 
database 122 may additionally or alternatively associate sets 
of rules With families of URLs to account for Web sites that 
do not have their oWn domain names (e.g., home pages). A 
family of URLs may be speci?ed by a domain plus an 
optional ?le path to a root directory. 

[0034] Each rule can be applied by the client application 
116 to extract item-related data from a Web page having a 
certain structure. In one embodiment, each rule is made up 
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of structural tags 125, each of Which identify an element of 
item-related data. The extracted item-related data preferably 
include item-identifying data, Which can be used to identify 
an item. The item-related data may also include supplemen 
tal item information, such as a price, Which may be infor 
mation related to the item, but need not necessarily serve to 
identify the item. Any supplemental item information that is 
extracted can be stored in the database 122 and provided 
When the same item is identi?ed subsequently on another 
Web page. 

[0035] In one embodiment, the client application 116 
identi?es the URL of the target Web page 110 loaded by the 
Web broWser 106 and relays the URL to the data server 122. 
The data server 122 identi?es the domain associated With the 
supplied URL and returns a set of rules associated With the 
domain to the client application 116, preferably in a neW 
client Web page 114. The client application 116 applies the 
rules to extract item-related data, including item-identifying 
data, from the structural graph representation 112 of the Web 
page. The client application 116 then supplies the extracted 
item-related data to the data server 122. The data server 122, 
in turn, receives the item-related data and attempts to match 
the included item-identifying data to an item. 

[0036] In one embodiment, the data server and database 
122 maintains item-related data 126. For each item, the 
item-related data 126 preferably include item-identifying 
data as Well as supplemental item information. The database 
122 identi?es items by matching the received item-identi 
fying data to item-identifying data in the database. For each 
item in the database, the item-identifying data may include, 
for example, an item name, a manufacturer, a product 
number, a UPC number, and/or the name of a commonly 
used image of the item. The supplemental information can 
be any information, such as a price, that the information 
provider 120 Wants provide to the user through the client 
application 116. Other examples of supplemental item infor 
mation include textual descriptions of items, customer 
revieWs of items, images of the items, an indication of 
Whether the item is offered for sale at another location, an 
indication of Whether an item is in stock at another location, 
and an indication of the method by Which the item is offered 
for sale (e.g., auction, outright) at another location. 

[0037] In one embodiment described in Section V beloW, 
the database of item-related data 126 may be populated With 
data each time the client application applies a rule that 
extracts supplemental item information. Each time the data 
server 122 receives item-related data, the data server 122 can 
store any supplemental item information in the database in 
association With the item-identifying data. In addition or 
alternatively, the database of item-related data 126 may be 
populated using a search engine or a Web craWler 128 in 
accordance With knoWn techniques. Several techniques are 
knoWn and used by shopping Web sites (e.g., shopping.com) 
to locate multiple on-line retailers for a product and to 
identify retailers offering a product for the loWest price. In 
addition or alternatively, item-related data can be obtained in 
real time upon the request for information by the client 
application 116 by using a search engine. In addition or 
alternatively, item-related data can be obtained from existing 
databases, such as databases of product information that are 
maintained by many retailers. Information about items other 
than products (e.g., people, historical events, topics of 
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interest) may be obtained from reference sources, Web -based 
search engines, or other sources. 

[0038] Once the data server 122 associates the received 
item-identifying data With an item, the data server returns a 
set of item information, preferably including supplemental 
item information, to the client application 116. The data 
server 122 preferably incorporates the item information into 
a client Web page 114, Which is provided to and displayed by 
the Web broWser 106. As Will be recogniZed by one skilled 
in the art, any of a variety of other interface methods may be 
used to present the item information. For example, the 
original Web page 110 could be supplemented With the item 
information or With links to such information. Examples of 
user interface methods that may be used for this purpose are 
described in US. Provisional Appl. No. 60/199,569, ?led 
Apr. 25, 2000, the disclosure of Which is hereby incorpo 
rated by reference. 

[0039] In order to create rules 124, the information pro 
vider 120 preferably uses a rule creation and tagging appli 
cation 130. In one embodiment, the rule creation and tagging 
application 130 is implemented through JavaScript embed 
ded in a set of tagging Web pages 136 that are displayed by 
a Web broWser 132 running on an Intemet-connected com 
puter 134. The rule creation application 130 may addition 
ally or alternatively be a plug-in or applet that runs Within or 
alongside the Web broWser 132. The term “tagging” Will 
generally be used herein to refer to the process of creating 
rules by identifying nodes (Which are de?ned by HTML or 
other tags) With the DOM or other object model of a Web 
page. 

[0040] The information provider 120 preferably assigns to 
a tagger (Who may be an employee of the information 
provider) the task of tagging nodes and creating rules using 
the computer 134, the Web broWser 132, and the tagging 
application 130. The tagger loads the Web broWser 132 With 
a reference Web page 138 containing an item. Upon receiv 
ing the reference Web page 138, the Web broWser 132 creates 
a structured graph representation 140 of the reference Web 
page 138. As Will be discussed in additional detail beloW, the 
tagger uses the tagging application 130 to create rules by 
tagging item-identifying nodes Within the loaded Web page 
138. 

[0041] The information provider 120 may additionally or 
alternatively alloW users 102 or other people to act as taggers 
and create rules. For example, the information provider 120 
may alloW users 102 to perform tagging. In one embodi 
ment, an automated tool or program could be created and 
con?gured to create rules. The process of creating rules from 
the perspective of the tagger and the process of using rules 
from the perspective of the user Will be discussed in the next 
section. 

[0042] In one embodiment, the present invention is con 
?gured to apply rules to identify items (typically products) 
offered for sale Within Web pages. Once a product has been 
identi?ed, an information provider provides supplemental 
information about the product to a user broWsing the Web 
page. The supplemental information may be alternative 
locations, preferably With corresponding prices, from Which 
the item may be purchased. In other embodiments, the 
identi?ed item need not be a product offered for sale and 
may be any identi?able thing that can be presented or 
represented on a Web page (e.g, a person, an event, or a 
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place). The supplemental information provided about the 
item may be any information that the provider of the 
information Wants to provide. 

II. User Interfaces 

[0043] FIGS. 2 and 3 illustrate, from the user’s perspec 
tive, the example application and creation, respectively, of a 
rule that identi?es books on certain Web pages located 
Within a certain domain (e.g., store.com). The Web page 212 
illustrated in FIG. 2 is similar (possibly identical) in its 
layout and structure to the Web page 312 of FIG. 3. The only 
difference betWeen the tWo pages may be the information 
that is displayed in each of the corresponding locations on 
each of the respective pages 212 and 312. FIGS. 2-3 are 
discussed in additional detail beloW. 

[0044] A. End User’s Perspective 

[0045] FIG. 2 illustrates a Web broWser user interface 200 
as it Would be vieWed by a user in accordance With one 
embodiment of the present invention. The user interface 200 
includes a main WindoW 210, Which displays a target Web 
page 212 upon Which an item is offered for sale or otherWise 
presented. The Web page 212 includes one or more elements 
220 of identifying data by Which the item can be identi?ed. 
These elements 220 may include, for example: a category 
222 (e.g., Books), a name 224 (e.g., “A Year in Provence”), 
an Author or Manufacturer 226 (e.g., Peter Mayle), and a 
Product Number or ISBN 228 (e.g., 0679731148). The target 
Web page 210 is located at a domain 230 (e.g., store.com), 
Which may be operated by an on-line retailer 190 (FIG. 1). 

[0046] The Web broWser user interface 200 also includes 
a client Web page 242, Which is preferably loaded by the 
client application 116 into a client sidebar 240. The sidebar 
240 may be another WindoW displayed alongside of the main 
broWser WindoW 210. The client Web page 242 provides an 
identi?cation 244 of one or more items presented on the 
target Web page 210 and presents supplemental information 
246 about the identi?ed item or items. In the illustrated 
example, the client Web page 242 is titled “PRODUCT 
INFORMATION” since the information provider 120 in the 
present example generally supplies supplemental informa 
tion about products offered for sale. In accordance With this 
embodiment, the information provider 120 may be an entity 
that accumulates and provides supplemental information 
about products offered for sale on-line. In the illustrated 
example, the information provider 120 has identi?ed the 
item named “A Year in Provence” on the target Web page 
210 and has identi?ed tWo alternative locations from Which 
the item can be purchased along With the associated prices. 

[0047] B. Tagger’s Perspective 

[0048] FIG. 3 illustrates an example Web broWser user 
interface 300 as it Would be vieWed by a tagger (person 
creating a rule) in accordance With one embodiment of the 
invention. The user interface 300 includes a main broWser 
WindoW 310, Which displays a reference Web page 312. The 
reference Web page 312 based upon Which this rule is 
created is similar in structure to the Web page 210 to Which 
the created rule is applied. The only difference betWeen the 
example pages illustrated FIGS. 2 and 3 is that some of the 
elements 220 that identify the tWo items are different. On the 
Web page 312 in FIG. 3, the name 224 of the item is “Under 
the Tuscan Sun: At Home in Italy,” the Author or Manufac 

Oct. 26, 2006 

turer 226 is Frances Mayes, and the Product Number or 
ISBN 228 is 0767900383. The Web page 312 of FIG. 3, 
hoWever, has the same domain 230 (store.com) and category 
222 (Books) as the Web page 210 of FIG. 2. 

[0049] In order for a rule to be successfully applied, the 
HTML structure (and structured graph representation) of the 
reference Web page 312 based upon Which the rule is created 
should be similar to the HTML structure (and structured 
graph representation) of the Web page 210 to Which the rule 
is applied. Arule may still be successfully applied, hoWever, 
even if there are differences betWeen the structures of the 
pages, since certain structural differences may not affect 
application of the rule. If a rule is applied to a Web page With 
a substantially different structure, the application of the rule 
may fail. 

[0050] The tagger’s Web broWser user interface 300 
includes a rule creation (tagging) Web page 342, Which is 
loaded by the rule creation and tagging application 130 into 
a rule creation sidebar 340. The sidebar 340 can be an 
additional frame or WindoW displayed by the Web broWser 
132. The rule creation Web page 342 provides an interface 
(e.g., titled “Create NeW Rule”) through Which rules can be 
created. The rule creation Web page 342 preferably also 
includes the code of the tagging application 130, Which is 
executed by the Web broWser When the page 342 is loaded. 
The rule creation Web page 342 and tagging application 130 
alloW the tagger to interactively use the reference Web page 
312 in the main broWser WindoW 310 as a template for 
creating the neW rule. As illustrated in FIG. 3, the rule 
creation Web page 342 can include a text box 350 into Which 
the tagger can type a rule name, for example, “books.” 

III. Structural Tags 

[0051] In accordance With one embodiment, each rule is 
made up of a set of components, called structural tags. Each 
structural tag identi?es a tagged element Within the struc 
tured graph representation (Document Object Model or 
DOM) of a Web page. The rule creation Web page 342 (FIG. 
3) provides a table 352 through Which structural tags can be 
con?gured. A basic structural tag preferably includes four 
properties including: a Name, a Path, an Attribute, and a 
Required Flag. 

[0052] The Name property of a structural tag can be used 
to indicate the type of information represented by the tagged 
element. In the example rule creation Web page 342 (FIG. 
3), there are four structural tags named Category, Item 
Name, Author/Manufacturer, and Product Number. 

[0053] The Path property of a structural tag can be thought 
of as a sequence of turns to take to traverse from a knoWn 
reference point in the structured graph representation or 
DOM to the node containing the tagged element. In one 
embodiment, the traversal begins at the top-level document 
(e.g., the root of a tree in a structural graph representation) 
and proceeds by traversing to the speci?ed child of each 
node as speci?ed by the Path until the tagged node is 
reached. The path may also reference any named nodes if 
any nodes along the path have names, in traversing to the 
tagged node. 

[0054] In order to set the path property of a structural tag, 
the tagger highlights or selects some data in the reference 
Web page 312. In FIG. 3, the tagger has highlighted “Under 



US 2006/0242266 Al 

the Tuscan Sun” in the Web page 312 as shown. The tagger 
then selects the “train” button 354 next to the name of the 
structural tag. In response, the Javascript of the rule creation 
Web page 342 identi?es the node Within the DOM of the Web 
page 312 containing the selected data and creates a path 
leading to the node. 

[0055] The Attribute property of a structural tag is a DOM 
identi?er that is used to obtain the element of interest from 
the tagged node. Attributes may be, for example, innerText, 
nodeValue, src, or title. In one embodiment, the Attribute of 
a structural tag is also determined automatically by the rule 
creation Web page 342 When the path is created. 

[0056] Since a path may not have any meaning to a tagger, 
the element located at a node (the Value in FIG. 3), rather 
than the path to the node, is presented to the tagger in the 
table of structural tags 352. In this manner, the tagger can 
verify the path to the node by the verifying the Value of the 
identi?ed node Which represents the extracted element. In 
FIG. 3, the tagger has selected the text: “Under the Tuscan 
Sun: At Home in Italy.” In response, the rule creation Web 
page 342 identi?es the node containing the selected text and 
automatically creates a path to this node. The page 342 then 
extracts the data from this node and displays the data next to 
the Item Name so that the tagger can verify that the correct 
node Was identi?ed. 

[0057] When the rule containing the structural tag is 
applied, the path to the identi?ed node is used to obtain the 
data at a corresponding node in a structurally similar Web 
page. A structural tag “hits” When the Path returns a single 
tagged node and the Attribute of the tagged node yields data 
that is not blank. In the case a target Web page has a different 
structure than the reference Web page based upon Which the 
rule Was created, one or more nodes in the Path may not be 
present and the structural tag may not hit. In addition, the 
tagged node may contain no data in Which case the structural 
tag Will not hit. 

[0058] The Required Flag property is used to indicate 
Whether a particular structural tag must “hit” in order for the 
rule to succeed. In one embodiment, the Required Flag is set 
by the tagger using a pop up WindoW associated With the 
structural tag. 

[0059] The structural tags named Item Name, Author/ 
Manufacturer, and Product Number in the rule creation Web 
page 342 of FIG. 3 are basic structural tags. The Category 
structural tag of FIG. 3, hoWever, is a matching structural 
tag, Which is con?gured to identify a node having a particu 
lar value. 

[0060] A matching structural tag includes tWo additional 
properties called Matchtext and Matchvalue. The Matchtext 
property de?nes a value that is expected to be found at the 
tagged node. When a rule applies a matching structural tag, 
the rule ?rst determines Whether the Attribute (tagged ele 
ment) of the tagged node yields a value, like a basic 
structural tag. If a value is found, the value is then compared 
to the Matchtext property. If the value matches the Match 
text, then the matching structural tag hits. If the matching 
structural tag hits, the Matchvalue is returned as the value of 
the tag. 

[0061] The MatchValue of a matching structural tag may 
be the same as the Matchtext or it may be different. For 
example, the information provider may Wish to categoriZe 
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all books using a loWer case identi?er by setting the Match 
value to “books.” Alternatively, the Matchtext may be 
“Books” but the information provider may Wish to catego 
riZe books together With music and therefore the correspond 
ing Matchvalue may be a text string “books and music.” In 
one embodiment, the Matchtext and Matchvalue properties 
may each have multiple corresponding values. The multiple 
Matchtext and Matchvalue values can be stored in a tWo 
dimensional array. If any of the Matchtext values match, 
then the corresponding Matchvalue can be returned. 

[0062] In one embodiment, regular expressions or other 
types of matching can be supported by the MatchText 
property. Regular expressions increase the poWer and ?ex 
ibility of a text matching tag. 

[0063] The rule creation Web page 342 can be con?gured 
such that the properties of each structural tag can be set 
using a pop up WindoW. The pop up WindoW might be 
brought up automatically after the train button 358 is 
selected. Various alternative implementations are possible as 
Will be recogniZed by one skilled in the art. 

[0064] In one embodiment, the number of structural tags 
in a rule and certain properties of the structural tags are 
determined in advance of the tagging process. For example, 
the data server 122 can be con?gured to identify items based 
upon certain item-identifying data. The number and names 
of the structural tags can be con?gured in advance to 
conform to and supply the data based upon Which the server 
122 identi?es items. 

[0065] Once the tagger sets all of the properties of the 
structural tags for a rule, the rule is complete. In order to 
verify that a rule is Working properly, the tagger can drive 
the main broWser WindoW 310 to another page that appears 
to have a similar structure. The rule creation application 130 
can be con?gured to apply the neWly created rule to the other 
Web page such that the value associated With each element 
is displayed in the table of values. The tagger can then 
con?rm that the rule correctly extracted the desired elements 
from the neW Web page. 

IV. Methods 

[0066] A. Rule Creation 

[0067] FIG. 4 illustrates a general method 400 for creating 
rules in accordance With one embodiment of the present 
invention. 

[0068] At a step 402, a tagger runs a rule creation appli 
cation 130. In one embodiment, the tagger loads a tagging 
Web page 136 into the Web broWser 132. The tagging Web 
page 136 preferably contains the code (e.g., JavaScript or 
other code) of the rule creation application 130, Which is 
then executed by the Web broWser 132. In one embodiment, 
the code of the rule creation application 130 is included in 
a sequence of tagging Web pages 136, each of Which 
provides the code of a portion of the tagging application 130. 

[0069] The ?le alxpath.js in the Computer Program List 
ing Appendix includes code that provides rule creation 
functionality in accordance With one embodiment of the 
invention. Some of the functions referenced in the ?le 
alxpath.js, hoWever, are found in the ?le alxstag_client.js, 
Which includes code for a corresponding client application 
116. 
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[0070] At a step 404, the tagger loads a reference Web 
page 312 into a main Web browser WindoW 310. The 
reference Web page is used by the tagger and the rule 
creation application as a reference based upon Which to 
create a rule. In one embodiment, the step 404 may be 
performed before the step 402. 

[0071] At a step 406, the tagger supplies and the rule 
creation application receives a name for a neW rule. The 
name can be used to keep track of and identify the neW rule. 

[0072] At a step 408, the rule creation application identi 
?es the reference Web page in the main broWser WindoW. In 
one embodiment, the rule creation application can identify 
the reference Web page by obtaining a handle to the DOM 
of the Web page and obtaining the URL of the reference Web 
page. 

[0073] At a step 410, the tagger identi?es a reference item 
on the reference Web page 312. The tagger can identify the 
reference item by observing one or more elements 220 of 
item-identifying data. The reference item is preferably an 
item that is prominently displayed so that other pages With 
a similar structure Will also contain other items in structur 
ally similar locations. 

[0074] At a step 412, the tagger uses the rule creation 
application to interactively create one or more structural tags 
based upon the reference item on the reference Web page 
312. The rule creation application can be pre-con?gured to 
prompt the tagger to create a number of structural tags. In the 
example of FIG. 3, the page is con?gured to alloW the tagger 
to create four structural tags named Category, Item Name, 
Author/Manufacturer, and Product Number. The process of 
creating structural tags Will be described in additional detail 
beloW With reference to FIG. 5. 

[0075] At a step 414, the rule creation application associ 
ates the structural tags, the domain of the reference Web 
page, and the name of the neW rule. In one embodiment, the 
rule creation application encodes the neW rule as an XML 
(Extensible Markup Language) document that contains de? 
nitions of the structural tags, the domain name, and the name 
of the rule. Accordingly, the neW rule can be catalogued by 
domain name and the name of the rule. 

[0076] At a step 416, the rule creation application stores 
the neW rule on the data server 122. In one embodiment, the 
rule creation application 130 forWards the document to the 
data server 122 for storage in a database. 

[0077] B. Structural Tag Creation 

[0078] FIG. 5 illustrates a method 500 through Which 
structural tags are created in accordance With one embodi 
ment of the invention that uses the Document Object Model 
of a Web page. The method 500 represents one embodiment 
of the step 410 of the method 400. 

[0079] At a step 502, the tagger selects some content or 
data on the reference Web page 312. The content should 
serve to identify the reference item and should match the 
name of the structural tag being created. For example, if the 
name of the structural tag is “Item Name” then the selected 
content should be the name of the reference item on the 
reference Web page. 

[0080] At a step 504, the tagger provides and the rule 
creation application 130 receives an instruction to create a 
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structural tag. In one embodiment, the tagger clicks a “train” 
button 354 (FIG. 3), Which is detected by the rule creation 
application. At a step 506, the rule creation application 
detects the selection of some content in the main broWser 
WindoW. 

[0081] At a step 508, the rule creation application identi 
?es the DOM node containing the selected content. At a step 
510, the rule creation application identi?es a node attribute 
of the identi?ed DOM node that contains the selected 
content. At a step 512, the rule creation application creates 
a structured graph representation (DOM) path to the node 
containing the selected content. Code con?gured to perform 
the steps 508, 510, and 512 in accordance With the preferred 
embodiment is included in the Computer Program Listing 
Appendix. 

[0082] The format of the DOM path is determined by the 
particular implementation and should be con?gured to be 
read by a compatible client Web page 114. In one embodi 
ment, the DOM path is represented by a comma-separated 
list of types of nodes and indices. For example, a path may 
be de?ned as “t,l,t,2,0,l” Where the letter “t” denotes a table, 
and Where children are identi?ed by a Zero-based index for 
each node. This example path Will instruct a compatible 
client Web page to start at the top level of the DOM, to 
traverse through the top node’s children to the second table 
(denoted by the O-based index “I”), then to traverse through 
this node’s children to the third table (denoted by the 
O-based index “2”), then to traverse through this node’s 
children to the 1st child, and then to traverse through this 
node’s children to the second child. 

[0083] At a step 514, the tagger selects and the rule 
creation application receives selection of a Required Flag 
value. The Required Flag indicates Whether this structural 
tag must hit in order for the rule containing the structural tag 
to succeed. At an optional step 516, the tagger selects and the 
rule creation application receives selection of a Matchtext 
value and a Matchvalue value. The Required ?ag, the 
Matchtext, and the Matchvalue may be entered by the tagger 
through a pop up WindoW or any other user input mecha 
nism. 

[0084] At a step 518, the rule creation application associ 
ates the node attribute, the path, the Required Flag, the 
Matchtext, the Matchvalue, and the tag name. In one 
embodiment, these variables are stored in association With 
each other in an XML document. 

[0085] C. General Rule Application 

[0086] FIG. 6 illustrates a method 600 through Which 
rules are applied to provide information about items in 
accordance With one embodiment of the invention. 

[0087] At a step 602, the user runs a client application 116 
in conjunction With a Web broWser 106. In one embodiment, 
the user loads a client Web page 114 into the Web broWser 
106. The client Web page 114 preferably contains the code 
(e.g., JavaScript or other code) of the client application 116 
that is executed by the Web broWser 132. Alternatively, the 
Web broWser 106 can be con?gured to automatically load the 
client Web page 114 in a separate WindoW or sidebar. The 
client application 116 can be con?gured to be automatically 
loaded each time the user executes the Web broWser 106. The 
?le alxstag_client.js in the Computer Program Listing 
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Appendix includes code that provides the client application 
functionality in accordance With one embodiment of the 
invention. 

[0088] At a step 604, the user drives the main WindoW of 
the Web broWser to a target Web page 210. The step 604 can 
be performed before the step 602. 

[0089] At a step 606, the client application identi?es the 
URL of the target Web page 210 in the main WindoW 210 of 
the Web broWser 106. In one embodiment, the client appli 
cation can identify the target Web page by obtaining a handle 
to the DOM of the Web page and obtaining the URL of the 
target Web page. 

[0090] At a step 608, the client application provides the 
URL of the target Web page to the data server 122. In 
response, at a step 610, the data server identi?es rules based 
upon the domain of the supplied URL. The server may 
alternatively or additionally look up a rule based upon a 
URL family in the case that it appears a Web site is a home 
page or does not have its oWn domain name. 

[0091] At a step 612, the data server 122 provides the 
identi?ed rules to the user computer 104. In one embodi 
ment, the rules can be embedded as additional code Within 
the client application in a neW client Web page 114. The neW 
client Web page 114 is loaded by the Web broWser 106 and 
the rules are applied by executing the code embedded in the 
Web page 114. In another embodiment, the rules are pro 
vided in an XML document that is received by the client 
application. 

[0092] At a step 614, the user computer 104 receives the 
rules and applies the rules to the target Web page 210. In one 
embodiment, the Web broWser 106 executes the additional 
client application code embedded in a neW client Web page 
114 received from the data server 122. Alternatively, the 
client application can receive the rules (e.g., in an XML 
document) and apply the rules. At a step 616, one or more 
rules succeed and yield item-identifying data. At a step 618, 
for each rule that succeeds, the client application provides a 
set of item-identifying data to the data server 122. The 
process of applying rules, determining success, and provid 
ing item-identifying data Will be described in additional 
detail beloW With reference to FIGS. 7 and 8. 

[0093] At a step 620, the data server 122 attempts to 
identify an item for each set of received item-identifying 
data. In one embodiment, the data server searches a database 
of items based upon the item-identifying data. The database 
preferably indexes items based upon item-identifying data 
and includes additional information on each item. 

[0094] At a step 622, the data server 122 optionally 
performs a search for item information based upon the 
supplied item-identifying data. The data server 122 may 
search on the World Wide Web using a search engine or 
through other sources for information. 

[0095] At a step 624, the data server 122 provides item 
information for identi?ed items to the user computer 104. At 
a step 626, the user computer 104 receives and displays the 
item information. In one embodiment, the data server 122 
provides the item information in the form of a neW client 
Web page 114 to be displayed by the Web broWser 106. The 
neW client Web page can be con?gured to display the item 
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information and may also include additional client applica 
tion code to initiate the method 600 again. 

[0096] D. Rule Application 

[0097] FIG. 7 illustrates a method 700 through Which a 
rule is applied in accordance With one embodiment of the 
invention. 

[0098] At a step 702, the client application 116 identi?es 
the DOM of the target Web page 210. At a step 704, the client 
application applies each structural tag of a rule to the DOM 
of the target Web page. The process of applying structural 
tags Will be described in additional detail beloW With refer 
ence to FIG. 8. 

[0099] At a decision step 706, the client application deter 
mines Whether each structural tag having its required ?ag set 
has hit. If each structural tag With its required ?ag set hits, 
the rule succeeds. On the other hand, if one or more of the 
structural tags With their required ?ags set does not hit, then 
the rule fails. 

[0100] E. Structural Tag Application and DOM Traversal 

[0101] FIG. 8 illustrates a method 800 through Which a 
structural tag is applied in accordance With one embodiment 
of the invention. 

[0102] At a step 802, the client application 116 traverses 
the DOM path speci?ed by the structural tag to a node. In 
one embodiment, a Javascript function takes the DOM path 
in a string format, begins at the document level of the DOM, 
and traverses through the DOM structure to the node speci 
?ed by the path. 

[0103] At a step 804, the client application determines 
Whether a single node exists at the end of the speci?ed DOM 
path. If a single node is not found, the application of the 
structural tag fails, and the method 800 ends. On the other 
hand, if a single node is found, the method proceeds to a step 
806. 

[0104] At the step 806, the client application determines 
Whether the single node at the end of the DOM path has a 
non-blank attribute that is speci?ed by the structural tag. If 
the node does not have a non-blank attribute, then the 
structural tag fails and the method 800 ends. On the other 
hand, if the node does have a non-blank attribute, and the 
method proceeds to a step 808. 

[0105] At the step 808, the client application determines 
Whether the Matchtext property has been de?ned/ set. If the 
Matchtext property is not set, the structural tag is not a 
matching structural tag and no further analysis is necessary. 
Therefore, the tag hits and the method proceeds to a step 
810. 

[0106] At the step 810, the client application returns the 
attribute of the node as an element of item-identifying data. 
In one embodiment, the element of data is then assembled 
With other data elements obtained from other structural tags. 
The elements of item-identifying data are then transmitted to 
the data server 122 in accordance With the steps 616 et. seq. 
of the method 600. 

[0107] Returning to the step 808, if the Matchtext property 
is set, the structural tag is a matching structural tag and the 
method proceeds to a step 812. At the step 812, the client 
application determines Whether the node attribute value 
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matches the Matchtext. If so, the matching structural tag hits 
and the method proceeds to a step 814. At the step 814, the 
client application returns the Matchvalue as the element of 
item-identifying data in a manner similar to the step 810. 

V. Data Acquisition 

[0108] In accordance With one embodiment, item-related 
data that is supplied by the client application 116 is used to 
populate the database of item-related data 126. Each time the 
data server 122 receives item-related data from the client 
application, the data server updates the database of item 
related data 126 to include the neWly received item-related 
data. 

[0109] In one con?guration, a structural tag con?gured to 
extract a price is added to a rule con?gured to identify 
products on a retail Web site. Each time the rule is success 
fully applied by a client application, the rule retrieves the 
price of an item in addition to other item-identifying data, 
such as the title, author, or ISBN of a book. The price is then 
returned to the data server in conjunction With the other 
item-related data and stored in the database. 

[0110] For each item, the price of the item shoWn at a 
particular URL or domain can be associated With that URL 
or domain in the database. The URL or domain information 
is preferably sent to the data server 122 in the initial request 
for a rule by the client application. The URL or domain 
information may, hoWever, also be included With the item 
identifying data supplied by the client application to the data 
server. 

[0111] As the database is populated With associations of 
item-identifying data, URLs, and prices, this information 
can be provided in response to subsequent requests for 
supplemental product information about the same item. In 
alternative con?gurations, data about items other than prod 
ucts may be collected or data other than price information 
may be collected. 

[0112] FIG. 9 illustrates a method 900 in accordance With 
Which information about an item can be collected and then 
redistributed as supplemental item information. 

[0113] At a step 902, a ?rst rule is con?gured to extract 
item-related data including supplemental item information 
and item-identifying data, from a target Web page Within a 
domain or Web site. For example, the rule can be con?gured 
to include a structural tag has a DOM path to the price of an 
item. Although the price Would not ordinarily be used to 
identify an item, the price of the item is valuable information 
that can be subsequently supplied as supplemental item 
information. 

[0114] At a step 904, the ?rst rule is supplied by the data 
server and applied to a ?rst Web page being broWsed by a 
?rst user in accordance With the steps 602 through 620 of the 
method 600. 

[0115] At a step 906, the data server attempts to identify 
an item in the database that matches the supplied item 
identifying data. The step 906 may be included in the step 
620 of the method 600. 

[0116] At a step 908, it may be the case that the data server 
is not able to identify an item in its database based upon the 
item-identifying data supplied by the client application. In 
this case, the data server can create a neW entry in the 
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database for the item and store the received item-identifying 
data in the entry. The data server, in this case, might not 
return any supplemental item information to the client 
application and no information Will be provided to the user. 
Alternatively, the data server may return a client Web page 
114 indicating that no information is available. Alternatively, 
the client Web page may provide other, possibly general, 
information about the Web site being broWsed Without 
referring to any particular item or items on the Web page 
being broWsed. 

[0117] At a step 910, the data server stores the supple 
mental item information received from the client application 
in association With the item in the database. For example, if 
the item is a book, the URL of the Web page on Which the 
book Was identi?ed and the price of the book may be stored 
together and in association With an entry for the book in the 
database. 

[0118] At a step 912, a second user begins broWsing the 
Web. At a step 914, a second rule, Which can be different than 
the ?rst rule, is applied to a second Web page, Which can be 
different than the ?rst Web page, but includes the same item 
that Was referenced in the steps 902 through 910. The second 
rule can be applied in accordance With the steps 602 through 
622 of the method 600. 

[0119] At a step 916, the server supplies supplemental 
item information including the supplemental item informa 
tion stored in the step 910. The step 916 can be performed 
in accordance With the steps 624 and 626 of the method 600. 
For example, the next time the book of step 910 is identi?ed 
on another Web page, the supplemental item information 
provided by the data server can include the URL of the 
previously identi?ed Web page and the previously identi?ed 
price. The user receiving this information can then folloW 
the link to the identi?ed Web page to shop for the book at an 
alternative location. 

[0120] Rules can be created for non-retail Web sites that 
list products that are sold by retail Web sites. For example, 
a product manufacturer may list products it manufactures 
but may not offer the products for sale. As the rules are 
applied at the non-retail Web sites, the accumulated supple 
mental information can be used to direct users to retail Web 
sites that sell the displayed products. Accordingly, once a 
rule is successfully created, the Work of populating a data 
base by using the rule can be left up to the users of the 
system. In many instances, such as When no supplemental 
information is yet available in the database for an item, the 
populating of the database as a result of a supplied rule can 
be made completely transparent to a user of the system. 

VI. Alternative and Additional Embodiments 

[0121] In the embodiments already described, the data 
server 122 provides rules to the user computer 104 and the 
user computer applies the rules to identify items on Web 
pages. Alternatively, the data server can be con?gured to 
apply the rules to identify items on accessed pages. 

[0122] In the embodiments illustrated in FIGS. 7 and 8, 
the methods 700 and 800 are performed by the client 
application 116. In one alternative embodiment, the data 
server 122 can be con?gured to fetch the same target Web 
page 210 displayed by the user’s Web broWser 106 after the 
client application 116 supplies the URL of the page 210. The 
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data server 122 can then dynamically apply the rules to the 
fetched Web page in accordance With the methods 700 and 
800, locate the identifying data based upon the rules 124, 
and identify an item. Once the item has been identi?ed, the 
data server 122 can return item information to the user 
computer 104. Accordingly, only tWo data transfers betWeen 
the server 122 and the user computer 104 are needed instead 
of four. In this embodiment, hoWever, the data server 122 
must fetch the same Web page that has already been fetched 
by the user’s Web broWser 106. In another embodiment, the 
client application 116 can be con?gured to forWard the 
complete target Web page 210 to the data server 122 so that 
the data server need not fetch the Web page. 

[0123] In one embodiment, the user computer 104 can be 
con?gured to communicate With a proxy server that retrieves 
rules from the data server, applies rules to Web pages, 
retrieves item information from the data server, and for 
Wards the item information to the user computer. The proxy 
server may be con?gured to augment Web pages requested 
by the user computer With supplemental item information, 
and to forWard the augmented Web pages to the user com 
puter. As Will be understood by one skilled in the art, the 
steps of the disclosed methods may alternatively be per 
formed by means, code, programs, devices, or people other 
than those disclosed herein. 

[0124] In one embodiment, the data server 122 can be 
con?gured to craWl some or all of the pages of a Web site to 
populate a database With URLs and corresponding items 
represented on the pages identi?ed by the URLs. The data 
server 122 can be con?gured to craWl through a Web site 
after a tagger creates a rule for a page of the Web site. In 
addition, the data server 122 can be con?gured to craWl 
through the Web site periodically after the initial craWl to 
search for items on additional Web pages or changed Web 
pages. As the database is populated With associations of 
URLs and items, these associations become available to 
client applications 116 requesting information about URLs. 
The data server 122 can also combine the URL-item asso 
ciations With item-supplemental information associations. 
Therefore, the data server 122 can receive a reference to a 
URL and in exchange provide supplemental information 
about an item represented on the Web page located at the 
URL. In accordance With this embodiment, the client appli 
cation 116 can transmit the URL of a displayed Web page 
210 to the data server 122 and in direct response, the data 
server can return a neW client Web page 114 containing 
supplemental item information. 

VII. Conclusion 

[0125] Although the invention has been described in terms 
of certain preferred embodiments, other embodiments that 
Will be apparent to those of ordinary skill in the art, 
including embodiments Which do not provide all of the 
features and advantages set forth herein, are also Within the 
scope of this invention. Accordingly, the scope of the 
invention is de?ned by the claims that folloW. In method 
claims, reference characters are used for convenience of 
description only, and do not indicate a particular order for 
performing a method. 

1-20. (canceled) 
21. A computer program comprising executable instruc 

tions represented in computer storage, said computer pro 
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gram adapted to be executed on a computer, and being 
capable of causing the computer to: 

receive user input specifying a selected data element of a 
Web page displayed on the computer; 

identify, in a structural graph representation of said Web 
page, a node that corresponds to the selected data 
element; 

identify a path to said node, said path specifying hoW to 
traverse the structural graph representation of the Web 
page to reach the node; and 

generate a rule that is adapted to be applied to the Web 
page, and to other Web pages of similar structure, to 
extract Web page data corresponding to the selected 
data element, the rule specifying said path. 

22. The computer program of claim 21, Wherein the 
structural graph representation of the Web page is a Docu 
ment Object Model (DOM) representation of the Web page. 

23. The computer program of claim 21, Wherein the 
computer program is additionally capable of causing the 
computer to identify, among a set of attributes of said node, 
an attribute that contains the data element, and to include an 
identi?er of said attribute in the rule. 

24. The computer program of claim 21, Wherein the 
computer program is additionally capable of causing the 
network-connected computer to receive user input of, and to 
include in said rule, an expected value associated With the 
selected data element, said expected value being a value that 
must be present for the rule to extract associated data from 
a Web page. 

25. The computer program of claim 21, Wherein the 
computer program is additionally capable of causing the 
computer to automatically transmit the rule over a netWork 
to a server. 

26. The computer program of claim 25, in combination 
With the server, Wherein the server is con?gured to store the 
rule in association With an address of an associated Web site, 
and to serve the rule to user computers to enable the user 
computers to extract data from Web pages of the Web site. 

27. The computer program of claim 26, Wherein the server 
is additionally con?gured to use the data extracted by a user 
computer via said rule to identify an item represented on a 
Web page, and to transmit supplemental information about 
the item to the user computer for display to a user. 

28. The computer program of claim 21, in combination 
With a client program that is adapted to run in conjunction 
With a Web broWser, said client program adapted to apply the 
rule to a Web page to extract item-identifying data therefrom, 
and to use the extracted item-identifying information to 
retrieve and display supplemental information about an 
identi?ed item. 

29. The computer program of claim 21, Wherein the 
computer program comprises JavaScript code. 

30. The computer program of claim 21, Wherein the 
computer program is a broWser plug-in. 

31. The computer program of claim 21, Wherein the 
computer program is con?gured to display a rule-creation 
user interface that provides functionality for creating rules 
based on Web pages loaded in a broWser WindoW. 

32. A computer-implemented method, comprising: 

receiving user input specifying selected content of a Web 
page displayed on a computer; 
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identifying, in a structural graph representation of said 
Web page, a node that corresponds to the selected 
content; 

identifying a path to said node, said path specifying hoW 
the structural graph representation of the Web page is 
traversable to reach the node; and 

generating a rule that is adapted to be applied to the Web 
page, and to other Web pages of similar structure, to 
extract data corresponding to said selected content, said 
rule specifying said path. 

33. The method of claim 32, Wherein the structural graph 
representation of the Web page is a Document Object Model 
(DOM) representation of the Web page. 

34. The method of claim 32, further comprising applying 
the rule to at least one additional Web page to extract data 
therefrom. 

35. The method of claim 32, further comprising identi 
fying, among a set of attributes of said node, an attribute that 
contains the selected content, and including an identi?er of 
said attribute in the rule. 

36. The method of claim 32, further comprising receiving 
user input of, and including in said rule, an expected value 
associated With the selected content. 

37. The method of claim 32, further comprising transmit 
ting the rule over a netWork to a server, and storing the rule 
on the server in association With an address of a correspond 
ing Web site 

38. The method of claim 37, further comprising transmit 
ting the rule from said server to a user computer, and on said 
user computer, applying the rule to a second Web page to 
extract item-identifying data therefrom. 

39. The method of claim 38, further comprising using the 
item-identifying data to retrieve, and display on the user 
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computer, supplemental information about an item repre 
sented on the second Web page. 

40. The method of claim 32, Wherein the method is 
implemented, at least in part, via execution of JavaScript 
code executed by a Web broWser. 

41. The method claim 32, Wherein the method is imple 
mented, at least in part, via execution of a broWser plug-in. 

42. A rule generated according to the method of claim 32 
represented in computer storage. 

43. A computer system, comprising: 

a rule generation component that runs on a user computer 
in conjunction With a broWser program, the rule gen 
eration component con?gured to receive user input 
specifying a data element of a Web page displayed on 
the user computer by the broWser program, and to use 
a Document Object Model (DOM) representation of the 
Web page to generate a rule for extracting the data 
element from the Web page; and 

a server system that communicates With the rule genera 
tion component over a network, and stores rules gen 
erated by the rule generation component in association 
With Web site addresses to Which such rules correspond. 

44. The computer system of claim 43, Wherein the rule 
generation component is capable of generating a rule that is 
adapted to be applied to a plurality of different Web pages of 
similar DOM structure. 

45. The computer system of claim 43, further comprising 
a data extraction component that retrieves rules from the 
server system, and applies the rules to Web pages to extract 
data therefrom. 


